Meal Replacement Shakes and Nutrition Bars: Do They Help Individuals With Diabetes Lose Weight?
Jacqueline Craig, MS, RD, LD, CDE Type 2 diabetes is a significant heath concern in the United States. Approximately 95% of people with diabetes have type 2 diabetes. 1 The majority of people with type 2 diabetes are overweight or obese.
Weight loss has been established as an important therapeutic goal for overweight or obese patients with diabetes. Meal replacement shakes and nutrition bars are simple and effective weight loss tools for overweight or obese people with diabetes. These products have shown advantages over self-selective weight loss diets.
This article outlines some of the advantages of using meal replacement shakes and nutrition bars as weight loss tools. In addition, it offers a brief review of the literature on the use of these products in overweight and obese people with type 2 diabetes. 1 The National Weight Control Registry (NWCR) is a program tracking > 10,000 individuals who have lost a significant amount of weight and kept it off for at least 1 year. The NWCR identifies and investigates the characteristics of individuals who have succeeded at long-term weight loss. Obesity researchers track the lifestyle habits of successful weight losers and the behavioral strategies they use to maintain their weight. 2 Behavioral strategy tools are important to help participants stay motivated and on a successful path to weight loss and maintenance. Food diaries, pedometers, smaller dinner plates, and meal replacement shakes and nutrition bars are examples of weight loss tools.
2
Meal replacement shakes and nutrition bars provide a mixture of protein, carbohydrate, and fat, along with added vitamins and minerals. The shakes come in liquid readyto-drink or powder formulas that require mixing. They are designed to mimic a low-calorie meal or snack and to be easy and quick to consume. Meal replacement shakes and nutrition bars have grown in popularity and variety in recent years and have proven to be a viable option to support weight loss. 3 There are many benefits to using shakes and nutrition bars in weight management. They provide individuals with a premeasured amount of food with a known calorie level, thus negating the need to measure or weigh meals or to estimate portion sizes. They are easy to transport and prepare and require no cleanup. Many individuals prefer to use these simple, convenient preparations instead of devoting time and energy to planning, preparing, and cleaning up after meals. Meal replacement shakes and nutrition bars allow dieters to have reduced contact with calorie-dense foods and involve less decision-making (e.g., consuming a shake or bar during a lunch break at work is easier than going to a restaurant and making a healthy food choice in the recommended portion size to meet weight loss goals). 4 Additionally, such shakes and bars may further support weight loss via sensory-specific satiety. Sensory-specific satiety refers to the decreasing pleasure of tasting, smelling, or eating the same food or beverage until full or satisfied. Using monotonous meals or snacks (such as shakes or bars) triggers sensoryspecific satiety, which may help Nutrition FYI individuals further decrease their caloric intake. 5 The American Diabetes Association (ADA) nutrition recommendations for diabetes acknowledge that meal replacement products when used once or twice a day to replace usual meals may result in significant weight loss. These recommendations caution, however, that to maintain weight loss, meal replacement therapy must be sustained indefinitely. 6 Keeping an accurate food diary is a recognized component of comprehensive weight loss programs.
2 Several studies have found that obese individuals are more likely to underreport calorie intake when keeping records. 7 Lichtman et al. 8 found that obese individuals underreported actual food intake by an average of 47%. Overweight and obese adolescents underreport calorie intake to a similar degree. 9 Meal replacement shakes and nutrition bars may help dieters not only follow a weight control eating pattern, but also report more accurate calorie intake in their food diary.
Ditschuneit et al. 10 assessed the long-term effects of an energyrestricted diet combined with one or two daily meal replacements on body weight and biomarkers of disease risk in 100 obese patients. Participants were randomly assigned to one of two dietary treatments. Both groups consumed 1,200-1,500 calories per day. One group was prescribed a diet in which all meals and snacks were prepared from self-selected, conventional foods. The other group was prescribed similar self-selected diets, except that two of the three main meals (breakfast, lunch, and dinner) were replaced with one of three meal replacement options (shakes, hot chocolate, or soup).
The researchers found that participants who replaced two out of three meals with meal replacement options and snacks with nutrition bars lost more weight than the comparison group choosing a selfselected, isocaloric eating plan using conventional foods. At 3 months, the group consuming meal replacement options and bars lost 7.8% of their initial body weight, whereas the group eating conventional foods lost 1.5% of their initial body weight.
After the initial intervention, both groups were asked to continue to follow a 1,200-to 1,500-calorie eating plan and to replace one meal with a meal replacement option and one snack with a bar each day. After 4 years, the initial meal replacement option/snack bar intervention group lost a mean 8.4% of their body weight, whereas the group initially selecting conventional foods lost 3.2% of their body weight.
11 Both groups saw improvements in blood glucose and insulin levels, and the replacement option/snack bar group also had significant improvements in triglycerides and systolic blood pressure compared to baseline.
11
A meta-and pooling analysis of six randomized controlled trials (RCTs) 3 showed that using meal replacement shakes for one to two meals per day during the weight loss phase and one meal per day during the maintenance phase produced a weight loss efficacy equivalent to or significantly greater than conventional reduced-calorie diets. Two of the six studies included subjects with type 2 diabetes. There was no difference in weight loss at 3 months between the individuals with diabetes and those without, although, at the 1-year followup, subjects with diabetes did not maintain their weight loss as well as their counterparts without diabetes. Despite experiencing less weight loss at 1 year, participants with type 2 diabetes decreased their A1C levels and reduced their need for diabetes medications. It was reported that participants who had a longer duration of diabetes and who used insulin lost less weight.
An RCT 12 of 77 patients with diabetes compared the use of a soy-based meal replacement shake product for one to three meals per day to an individualized meal plan using ADA Exchange Lists. For both groups, a calorie target goal was based on subtracting 500 calories per day from estimated individual calorie needs. Fasting plasma glucose levels of the individuals randomized to the meal replacement plan were significantly reduced at 6 months, but not at 12 months, compared to participants on the individual diet plan. A1C levels were significantly lower and weight loss was significantly greater in the meal replacement group at 3 months, although there were no significant differences between groups at 1 year. Both groups maintained weight loss at 12 months, with a mean weight loss of 2.36 kg in the individual meal plan group and 4.35 kg in the meal replacement group.
The Look AHEAD (Action for Health in Diabetes) study 13 is a 14-year multicenter RCT to assess whether weight reduction combined with physical activity can reduce cardiovascular disease morbidity and mortality in overweight or obese individuals with type 2 diabetes. More than 5,000 participants were randomly assigned to either an intensive lifestyle intervention or a usual care control group. The intensive lifestyle intervention was modeled on the landmark Diabetes Prevention Program (DPP).
14 However, Look AHEAD set a more ambitious individual goal of losing ≥ 10% of initial body weight at year 1 (vs. 7% in the DPP) and ≥ 175 minutes of moderate-intensity physical activity per week (vs. ≥ 150 minutes per week in the DPP).
15
The control group received three group sessions per year with general information. The intervention group received weekly group or individual counseling on weight control for the first 6 months. For the remainder of the year, the intervention group continued to meet with a lifestyle counselor monthly and attended two group sessions per month. The nutrition intervention strategies focused on self-monitoring of food intake by calorie-counting and fat-gram goals along with aggressive use of meal replacements (mainly beverages and bars provided at no charge to participants) during the first 4 months. During months 5-12, participants were encouraged to continue to replace one meal and one snack per day with a meal replacement product).
16 At 1 year, the intensive group lost 8.6% of their initial weight, whereas the control group lost only 0.7%. Greater self-reported physical Department Nutrition FYI Nutrition FYI activity was the strongest correlate of weight loss, followed by treatment attendance and consumption of meal replacements. 16 A study by Berkowitz et al. 17 found similar results in healthy, overweight, and obese adolescents (80% female, 62% African American) in a 12-month RCT. Adolescents who were randomized to the intervention group and their parents attended group meetings for 4 months and were assigned to follow a 1,300-to 1,500-calorie meal plan of either conventional foods or three meal replacement shakes per day, along with a frozen prepackaged meal and five servings of fruits and vegetables. From month 4 to month 12, the intervention group consumed two meal replacements, five servings of fruits and vegetables, and a conventional meal daily, within the 1,300-to 1,500-calories-per-day limit. The meal replacement group lost significantly more weight at 4 months, but the benefits of the meal replacement plan were not maintained at the 12-month follow-up.
There is some concern among the general public that the carbohydrate (sugar) content of meal replacement shakes and bars may cause postprandial glucose excursions when consumed by people with diabetes, contributing to increased glucose variability. Postprandial glucose excursions have been linked to cardiovascular disease. 18 Therefore, effective management of diabetes should also include control of peak postprandial glucose levels to the current target recommendation of ≤ 180 mg/dl.
19
Two small studies have examined the postprandial effects of meal replacement shakes. 20, 21 Fonda et al. 20 evaluated the use of three meal replacement shakes in people with type 2 diabetes who were not taking insulin or insulin secretagogues. Various formulations of shake products were compared, including a diabetes-specific formula, a soy-based weight loss formula, and a fiber-containing formula. The volume of beverages was adjusted to include 50 g of carbohydrate. Subjects consumed each of the beverages after an overnight fast in random • Inquire about patients' motivation and confidence for behavior change.
• Ask patients about their current eating habits. What kinds of foods and beverages do they eat in a typical day? Explore serving sizes and how foods are prepared.
• Assist patients in identifying healthier replacement foods or beverages instead of dietary choices that are high in calories, sugar, fat, or sodium; shakes and nutrition bars may be good options as replacement foods.
❍
Remind patients that meal replacement shakes and nutrition bars must be used as replacements for other foods or beverages-not as additions-to reduce calorie intake and help to achieve weight loss.
• Partner with patients to identify specific behavior-change goals they are willing to make during the next month or several months. Ask questions such as, "What kind of food or beverage changes are you willing to start with?" or "How can I be the most help to you?" • Examining the Nutrition Facts labels and product ingredient lists on product packages will help patients and health care providers discern whether specific meal replacement shakes or nutrition bars can fit into patients' diabetes weight loss meal plan.
• Check the Nutrition Facts label for serving size. It is important to remind patients that the nutrition information listed on a product label is based on the serving size shown. Dietary Guidelines 21 recommend that people with diabetes consume ≤ 1,500 mg/day of sodium. This is a difficult goal for patients to meet. The sodium content of shakes and bars must be counted in their total sodium intake for the day.
• Review the product's listing for total carbohydrate per serving to find out whether a shake or bar meets individual goals for carbohydrate intake. The amount of carbohydrate in the product is a key determinant whether the shake or bar may be used in a patient's weight loss plan.
sequence, 1 week apart, before taking any oral diabetes medications. The study found that the increase in postprandial glucose was significantly different with the diabetes-specific shake, which had the largest quantity of sugar alcohol. This product yielded the lowest mean rise in blood glucose and smallest percentage of subjects above the recommended postprandial glucose upper limit 2 hours after consuming the shake. The other two formulations had less favorable postprandial profiles. It was proposed that the shake with a higher sugar alcohol content may be absorbed more slowly than sucrose and, therefore, may have resulted in a slower increase in postprandial glucose levels.
Another study 21 randomly assigned 57 subjects with type 2 diabetes to either a meal replacement shake containing lactose, fructose, and sucrose; a shake product containing lactose and oligosaccharides; or an individualized reduced-calorie eating plan of regular food for 12 weeks. Individuals following the two shake plans were instructed to replace two meals per day with shakes and to eat one sensible, portion-controlled meal per day. Weight loss was greater in the shake groups (6.4 and 6.7% of body weight, respectively) than in the conventional diet group (4.9% of body weight). Fasting glucose, LDL cholesterol, and total cholesterol levels were significantly reduced in the meal replacement groups compared to the conventional diet group.
These meal replacement products have some limitations, however. A vital part of a comprehensive weight management program is learning to recognize and eat smaller portions at meals and snacks. Relying on replacement products too heavily may hinder this learning process. Consuming daily meal replacement shakes and nutrition bars over time can become monotonous for individuals who prefer a large variety in food texture and taste. In addition, some individuals may not tolerate shake products that are formulated with sugar alcohols. The most common side effects reported are bloating and diarrhea.
Studies have demonstrated the benefits of using meal replacement shakes and nutrition bars for weight loss. These products can be used safely by individuals with diabetes and may provide options for those desiring weight loss. Health care professionals can advise their patients with diabetes that such meal replacement products may be considered a potentially useful weight management tool to improve outcomes in conjunction with conventional weight loss plans. Tips for successfully counseling patients and assisting them in selecting meal replacement shakes and nutrition bars are included in Tables 1 and 2. 
